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DETAILED ACTION 
Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority (JAPAN 2004- 
1 1 231 8 filing date 04/06/2004) under 35 U.S.C. 1 1 9(a)-(d). 

Information Disclosure Statement 

2. The information disclosure statements (IDS) submitted on 1 1/02/2005 and 
1 1/04/2008 have been considered by the examiner. 

Specification 

3. The incorporation of essential material in the specification by reference to an 
unpublished U.S. application, foreign application or patent, or to a publication is 
improper. ^0002 of Patent Application Publication of the instant application states: "The 
present invention contains subject matter related to Japanese Patent Application 
JP2004-1 12318 filed in the Japanese Patent Office on Apr. 6, 2004, the entire 
continents of which are incorporated herein by reference." According to 37 CFR 1 .57(b) 
Applicant is required to "Supply an English language translation of any prior-filed 
application that is in a language other than English". (Therefore an English language 
translation of the JP2004-1 12318 is required if Applicant intends to incorporate by 
reference the entire contents of the foreign priority patent) 

Applicant is required to amend the disclosure to include the material incorporated 
by reference, if the material is relied upon to overcome any objection, rejection, or other 
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requirement imposed by the Office. The amendment must be accompanied by a 
statement executed by the applicant, or a practitioner representing the applicant, stating 
that the material being inserted is the material previously incorporated by reference and 
that the amendment contains no new matter. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 5-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Vis 
(U.S. 7,012,772) in view of Fermo et al. "Simplified Volterra Filters for Acoustic Echo 
Cancellation in GSM receivers", September 2000 and N.B. Jones et al. "Digital Signal 
Processing", IEE Control Engineering Series 42, 1990, page 86 (source 
http://books.google.com/). 

With respect to claim 5, Vis discloses: a linear section of the second-order 
Volterra filter for implementing a linear term of said second-order Volterra filter and for 
linear equalization of said input signal (Fig. 3, block 1 2 implements the linear term of a 
second order Volterra filter, column 4, lines 54-64); a quadratic section of the second- 
order Volterra filter for implementing a quadratic term of said second-order Volterra filter 
and for non-linear equalization of said input signal (Fig. 3, block 1 8 is the second order 
equalizing function block of the Volterra filter); signal summing means for summing a 
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signal output from said linear section and a signal output from said quadratic section 
together (Fig. 3, adder 34, column 4, lines 60-64); and most likelihood decoding means 
for most likelihood decoding a signal output from said signal summing means (Fig. 3, 
combination of blocks 28, 30, 20, column 5, lines 6-21); 

Vis does not expressly disclose: said quadratic section including multiplication 
means for multiplying a first input signal and a second input signal together; said 
multiplication means including one or more series-connected delaying means for 
delaying signals output from said multiplication means each by a preset unit time, 
coefficient multiplying means for multiplying a signal output from said multiplication 
means and a signal output from each of said delaying means, each with a preset 
coefficient, and summing means for summing outputs of said coefficient multiplying 
means together. 

In the same field of endeavor, (systems using Volterra filters), Fermo et al. 
disclose: a quadratic (Volterra filter) section including multiplication means (for 
multiplying a first input signal and a second input signal together (page 2, Fig. 3, 
simplified second order (quadratic) Volterra filter, the multiplication means comprises 
the top row of components to the left of adder which outputs signal y(n), see left column 
on same page for more details). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify the system of Vis based on Fermo et al so that a simplified 
Volterrra filter which approximates a second order filter is used, resulting in high 
computational resource savings (Fermo, page 2, first paragraph on left column). 



Application/Control Number: 10/555,096 Page 5 

Art Unit: 2611 

Fermo et al. only discloses FIR filters receiving the output of the multipliers of the 
Volterra filter, therefore Fermo et al. do not expressly disclose: said multiplication 
means including one or more series-connected delaying means for delaying signals 
output from said multiplication means each by a preset unit time, coefficient multiplying 
means for multiplying a signal output from said multiplication means and a signal output 
from each of said delaying means, each with a preset coefficient, and summing means 
for summing outputs of said coefficient multiplying means together. 

In the field of digital filter design, Jones et al. discloses: an FIR filter comprising: 
one or more series-connected delaying means for delaying input signals each by a 
preset unit time (page 86, Fig. 7.5 each of the "z-1" blocks is a delay unit); coefficient 
multiplying means for multiplying an input signal and a signal output from each of said 
delaying means (multiplication of the input signal xk by ao and multiplication of the 
delayed signal xk-1 by a1 , to implement equation 7.9), each with a preset coefficient, 
and summing means for summing outputs of said coefficient multiplying means together 
(Fig. 7.5 summing block). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the system of Vis and Fermo based on Jones et al. so that 
stable FIR filters (page 86 of Jones et al.) are used to implement the quadratic section 
of the second order Volterra filter of Vis. 

With respect to claim 6, the system obtained by modifying Vis based on Fermo 
and Jones further includes: wherein said quadratic section includes a plurality of said 
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multiplication means (Fig. 3 of Fermo et al. each of the plurality of multiplication means 
includes a mixer, and FIR filter (having components disclosed by Jones et al.)), one of 
said multiplication means employing a signal not delayed from said first signal, as said 
second signal (Fig. 3 of Fermo, the "top" row of parallel branches, does not use a delay 
unit, and multiplies the input signal with itself in its respective mixer), the remaining ones 
of said multiplication means each employing a signal delayed a preset time from said 
first signal, as said second signal (Fermo, see rest of branches each having a delay 
unit, delaying the input signal and multiply the undelayed input signal with the 
respectively delayed signal). 

With respect to claim 7, the system obtained by modifying Vis based on Fermo 
and Jones further includes: wherein said quadratic section includes n of said 
multiplication means, n being an integer not less than unity (Fig. 3 of Fermo et al. shows 
4 multiplication means); a k'th one of said multiplication means, k being an integer such 
that 1< k <n, employing a signal corresponding to said first signal delayed by (k-1) times 
of said unit time, as said second signal (Fig. 3 of Fermo where n=4, and as an example 
k=2 (corresponding to the second multiplication means), which multiplies the undelayed 
received signal with a second signal delayed by 2-1=1 delay unit). 

With respect to claim 8, the system obtained by modifying Vis based on Fermo 
and Jones further comprises: error detection means for detecting an error between a 
signal at each discrete time output from said signal summing means and a target signal 
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(Vis, Fig. 3 and Fig. 4, LMS adaptation circuit receives error signal ek, derived from the 
summed signal at 34, and target signal from slicer 30, column 5, lines 5-23); said 
coefficient multiplying means updating said preset coefficient every discrete time based 
on an error detected by said error detection means (column 4, lines 51-64). 

With respect to claim 9 method claim 9 is rejected based on a rationale similar to 
the one used to reject apparatus claim 5 above. 

6. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fermo et al. "Simplified Volterra Filters for Acoustic Echo Cancellation in GSM 
receivers", September 2000 and N.B. Jones et al. "Digital Signal Processing", IEE 
Control Engineering Series 42, 1990, page 86 (source http://books.google.com/). 

With respect to claim 1 , Fermo et al. disclose: a quadratic section of a second- 
order Volterra filter for implementing a quadratic term of said second-order Volterra filter 
includes multiplication means for multiplying a first input signal with a second input 
signal (page 2, Fig. 3, simplified second order (quadratic) Volterra filter, the 
multiplication means comprises the top row of components to the left of adder which 
outputs signal y(n), see left column on same page for more details, the multiplication 
means includes a mixer to multiply an input signal with a second signal). 

Fermo et al. only discloses FIR filters receiving the output of the multipliers of the 
Volterra filter, therefore Fermo et al. do not expressly disclose: said multiplication 
means including one or more series-connected delaying means for delaying signals 
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output from said multiplication means each by a preset unit time, coefficient multiplying 
means for multiplying a signal output from said multiplication means and a signal output 
from each of said delaying means, each with a preset coefficient, and summing means 
for summing outputs of said coefficient multiplying means together. 

In the field of digital filter design, Jones et al. discloses: an FIR filter comprising: 
one or more series-connected delaying means for delaying input signals each by a 
preset unit time (page 86, Fig. 7.5 each of the "z-1" blocks is a delay unit); coefficient 
multiplying means for multiplying an input signal and a signal output from each of said 
delaying means (multiplication of the input signal xk by ao and multiplication of the 
delayed signal xk-1 by a1 , to implement equation 7.9), each with a preset coefficient, 
and summing means for summing outputs of said coefficient multiplying means together 
(Fig. 7.5 summing block). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to modify the system of Fermo based on Jones et al. so that stable FIR 
filters (page 86 of Jones et al.) are used to implement the quadratic section of the 
second order Volterra filter. 

With respect to claim 2, the system obtained by modifying Fermo based on 
Jones further includes: wherein said quadratic section includes a plurality of said 
multiplication means (Fig. 3 of Fermo et al. each of the plurality of multiplication means 
includes a mixer, and FIR filter (having components disclosed by Jones et al.)), one of 
said multiplication means employing a signal not delayed from said first signal, as said 
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second signal (Fig. 3 of Fermo, the "top" row of parallel branches, does not use a delay 
unit, and multiplies the input signal with itself in its respective mixer), the remaining ones 
of said multiplication means each employing a signal delayed a preset time from said 
first signal, as said second signal (Fermo, see rest of branches each having a delay 
unit, delaying the input signal and multiply the undelayed input signal with the 
respectively delayed signal). 

With respect to claim 3, the system obtained by modifying Fermo based onJones 
further includes: wherein said quadratic section includes n of said multiplication means, 
n being an integer not less than unity (Fig. 3 of Fermo et al. shows 4 multiplication 
means); a k'th one of said multiplication means, k being an integer such that 1< k <n, 
employing a signal corresponding to said first signal delayed by (k-1) times of said unit 
time, as said second signal (Fig. 3 of Fermo where n=4, and as an example k=2 
(corresponding to the second multiplication means), which multiplies the undelayed 
received signal with a second signal delayed by 2-1=1 delay unit). 

Method claim 4 is rejected based on a rationale similar to the one used to reject 
apparatus claim 1 above. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SOPHIA VLAHOS whose telephone number is 
(571)272-5507. The examiner can normally be reached on MTWRF 8:30-17:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammed Ghayour can be reached on 571 272 3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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